These data suggest that patients like those randomized in the BASIL trial and who are expected to live Ͼ2 years should usually be considered for BSX rather than BAP. Conversely, BASIL-like patients not expected for survive Ͼ2 years appear to benefit more from a BAP-first strategy because, in the short-term (Յ2 years), surgery is significantly more morbid and expensive.
These data and interpretations have been discussed at length among the trial investigators and participants. They have also been presented at meetings to numerous groups of vascular surgeons and interventionalists from many different countries. Many of these clinicians have made it known to the investigators that they would value an analysis of the data that attempts to predict survival for the entire BASIL cohort as well as for individual BASIL patients determined from robust (objective) baseline variables that are easily and widely available in day-to-day clinical practice at the point of clinical decision making with respect to pursuing a BSX-first or BAP-first strategy for their patients.
We agree that given the key clinical messages to emanate from the BASIL trial, it is entirely logical to try to model the factors that might predict whether such patients might survive for 2 years after randomization. However, such modelling is fraught with methodologic and interpretational challenges, and any estimates of survival so produced must be used with great care and in the context of the overall clinical situation for each patient.
Notwithstanding those important caveats, the specific aim of this article is to report the results of a study that examined whether unambiguous, easily obtainable baseline data could be used to make informed judgments about how long a BASIL-like patient is likely to live; and, specifically, how likely the patient is to survive Ͼ2 years, which appears to be the point where the relative merits of a BAP-first and BSX-first revascularization strategy change.
METHODS
All patients who participated provided written informed consent, and the study was approved by the Multicenter Research Ethics Committee (MREC) for Scotland. The BASIL trial was registered with the National Research Register (NRR) and the International Standard Randomised Controlled Trials Number (ISRCTN) Scheme (Number 45398889; http://www.controlled-trials.com/ ISRCTN45398889/45398889).
Overview of trial methods and collection of follow-up (death) data. The BASIL trial methods have been published elsewhere. 2, 3 Briefly, between August 1999 and June 2004, consultant vascular surgeons and interventional radiologists in 27 United Kingdom (UK) hospitals randomized 452 patients to a BSX-first or a BAP-first revascularization strategy. Inclusion criteria were patients who required revascularization because of SLI, defined as rest pain or tissue loss from ulcer or gangrene, or both, of arterial etiology present for Ͼ2 weeks. Patients' diagnostic imaging had to show a pattern of disease that, in the consultants' joint opinion, could equally well be treated by infrainguinal BSX or BAP.
Randomization was stratified by center and then into four groups by clinical presentation of rest pain only vs tissue loss and ankle pressure of Ն50 vs Ͻ50 mm Hg; namely, (A) rest pain only, Ն50 mm Hg; (B) rest pain only, Ͻ50 mm Hg; (C) tissue loss, Ն50 mm Hg; and (D) tissue loss Ͻ50 mm Hg. Preintervention angiograms were scored using the Bollinger method and the TransAtlantic Inter-Society Consensus (TASC) II classification system. 5 Centers were encouraged to undertake the allocated procedure as soon as possible after randomization. The responsible consultant vascular surgeons and interventional radiologists were permitted to use their preferred techniques, equipment, and graft material as for their normal practice.
Details of patients recruited in Scottish centers were logged with the Information and Statistics Division of the National Health Service in Scotland. Data were gathered from interrogation of hospital paper and electronic records and from contacts with general practitioners. In addition, this prospectively gathered information was crosschecked by reviewing all available hospital case notes of trial patients at the end of the study. The status of all patients alive at the end of follow-up was confirmed by linkage to General Registry Office (Scotland) or the Office of National Statistics (England) death records. Hospital admissions for Scottish patients were obtained by record linkage to Scottish Morbidity Records.
The clinical end points were major AFS, defined as a patient alive without amputation of the trial leg at transtibial level or higher, and OS. Angiograms were scored according to the Bollinger method (infrainguinal segments) and the TASC II criteria. 1 Details of the angiogram scoring are the subject of a further report.
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Statistical analysis. For the survival analyses, patients with no clinical report of survival were taken as censored at end February 2007 if their survival information was from the Information and Statistics Division, at end July 2007 if their death information was from the Office of National Statistics, or at the date of last clinical contact if it was after this date. In addition, four patients who were lost to follow-up and whose deaths investigators thought were unlikely to have been recorded in the UK were censored at their last follow-up times; all Յ1 year 1 month of randomization.
The patient-specific clinical and anatomic (angiographic) variables specified as covariates in the trial protocol were entered into univariate and multivariate analyses with a Cox proportional hazards model using all available follow-up data (range, 3-7 years of follow-up).
To predict how a future patient might behave in terms of overall survival up to 2 years from randomization, a parametric survival model was developed using a regression approach based on the Weibull distribution as imple-mented in the SAS LIFEREG procedure. Only survival up to 2 years from randomization was used, with all survivors beyond this time censored at 2 years.
The regression model used the baseline covariates defined in the protocol to predict survival and also a further set of four measures that were considered likely to affect overall survival. The additional measures were a history of angina or myocardial infarction (MI), history of transient ischemic attack (TIA) or stroke, the number of ankle pressure measurements that could be obtained (range, 0-3), and the maximum ankle pressure obtained as a continuous variable. The latter two variables provided more information on the ankle pressures than the simple dichotomy of ankle pressure higher or lower than 50 mm Hg that was specified in the protocol. The regression model was simplified by dropping certain variables using a combination of backward selection and informed choice, taking note of the plausibility of the directions of the associations in the data.
This approach runs the risk of over-fitting the model, which has the effect of making the predictions more extreme than are justified by the data. To overcome this, the model was developed on a training data set that consisted of a randomly selected 75% of the original data. A shrinkage factor was then calculated that corrects for over-fitting, and the predictions were validated on the remaining 25% of the data.
A Weibull parametric survival model has a hazard function that can increase or decrease with time from randomization. The model estimates a shape parameter and a linear predictor that together can be used to calculate the predicted survival to a given time for any combination of baseline characteristics. Specifically, the probability of surviving to time t can be written as
where s is the shape parameter and is a linear predictor calculated from the baseline characteristics. A shape parameter of 1.0 gives a model with constant hazard (exponential distribution of survival times), whereas a shape parameter Ͻ1.0 indicates a hazard that is decreasing over the follow up period.
RESULTS
Deaths and amputations before and after 2 years. To place the predictive analyses in context, the numbers of deaths and major amputations of the trial leg (the primary end point for the trial) before and after 2 years from randomization are reported in Table I . Fig 1, A   Fig 1. Amputation-free survival, the primary end point (PEP), and overall survival for the BASIL trial cohort are presented as (A) survival curves and (B) as smoothed estimates of the hazard functions for each event. The vertical lines on the survival curve indicate that an observation is censored. The x axis on A and B is time from randomization in years. shows AFS (the primary end point) and OS for the whole BASIL trial cohort. After the first 1 to 2 years of followup, the two survival curves are fairly parallel, indicating that few new amputations occurred at this length of time from randomization. This is clearer in the smoothed estimates of the hazard functions (Fig 1, B) , which shows that amputations in the first 1.5 years increase the primary end point hazard (AFS) compared with that for death only, but few extra amputations occur after that time to increase the hazard of the primary end point (AFS) compared with death. Note also that the initially high hazard declines during the first 2 years and appears to become fairly constant after the first 2 years, or perhaps slightly sooner. This reducing risk is shown by the numbers of amputations during follow-up: 61, 5, 7, 3, and 3 in years 1 to 5, respectively.
Relationship between survival to 2 years and baseline clinical factors (Cox model ).
The results of the Cox proportional hazard models for death from any cause (OS) during the period up to 2 years from randomization are reported in Table II for the covariates defined in the original trial protocol. Because the baseline variables are correlated, the coefficients change in the multivariate model. The baseline factors that remained significant in the multivariate Cox model were in descending order of their significance in the multivariate model:
• BASIL randomization stratification group Overall survival by each of these factors is shown in Figs  2 , A to G, and Fig 2, H shows the survival by randomized treatment on the same scale for a comparison.
In the univariate analysis, current smokers had survival similar to nonsmokers, and exsmokers had poorer survival.
In the multivariate analysis, however, the association was as expected, with current smokers and exsmokers both having worse survival than nonsmokers.
The time dependence of each of the covariates over the follow-up time was checked in the multivariate model using a test for the correlation of the weighted residuals with time. 6 The Bollinger above knee angiogram score was the only factor to show time dependence, but the effect was small and probably a false-positive result given the large number of effects examined.
The effect of randomized treatment on survival. The significant survival advantage, after 2 years, for patients randomized to BSX can be seen in Fig 2, H. The opposite is true in the earlier period, although this difference was not significant. For the whole follow-up period, the test for a time-dependent hazard was significant at P ϭ .028. 6 As reported elsewhere, this suggests that the clinical decision about whether a patient should receive BSX or BAP as first-line treatment for SLI should be informed, at least in part, by that patient's likelihood of surviving for Ͼ2 years. 2, 3 Compared with the effect of the other baseline covariates, the effect of randomized treatment on survival up to 2 years is small. For that reason, the randomization group was excluded from the prognostic model.
Relationship between the survival to 2 years and baseline clinical factors (Weibull parametric regression).
The data collected at baseline were examined to determine if there were any other factors that could improve the predictive model in addition to those already described.
Four further factors were selected; namely:
1. Number of ankle pressure measurements obtained (please see below) 2. The maximum ankle pressure obtained (when available) 3. History of MI or angina 4. History of stroke or TIA The latter two were selected because they were the conditions that affected a substantial proportion of patients and a priori were expected to affect survival. As was to be expected in this patient group, an examination of baseline ankle pressures in the trial leg showed many cases where one or more of the three possible ankle pressures (dorsalis pedis, posterior tibial, and perforating peroneal) were classed as "not detectable." We postulated that the number of detectable ankle signals might be a useful (novel) marker, in addition to actual ankle pressure (whose measurement can sometimes be difficult in these patients), of disease burden and thus outcome, including survival.
The original randomization stratification was based on using a dichotomy of maximum ankle pressure Ͼ50 mm Hg and Ͻ50 mm Hg, with those cases where no pressure could be measured at any of the three sites classed as Ͻ50 mm Hg. However, as was described, a careful examination of the data showed that additional information could be gleaned in terms number of measurements that were possible and the actual value of the pressure obtained. In other words, the number of ankle signals detected-not just the maximum pressure-was highly predictive of mortality.
These insights and data led us to replace the randomization stratification ankle pressure group (Ն50 vs Ͻ50 mm Hg) with the number of detectable ankle pressures and the highest ankle pressure. To retain the information in the stratification groups (Table II) , we introduced a separate code for presence of tissue loss vs rest or night pain only. Fig 3, A illustrates the survival out to 2 years by the number of ankle measurements obtained. The highest ankle pressure was strongly related to the number of measures obtained (Table III) . Survival by highest ankle pressure for The variables that were candidates for inclusion in the predictive model were the four new measures described above, those listed in Table II excluding the BASIL randomization stratification groupings, which were replaced as described above, and the TASC and Bollinger above knee angiography scores, which were omitted in order to have only one angiographic score (the below knee Bollinger angiogram score which was the most predictive) in the model.
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Development of training and validation data sets.
A training data set was selected that consisted of a random selection of 75% of the original data (339 cases), leaving the other 113 cases to form a validation data set. When the data set is not very large, the choice of which proportions to use in training and validation data sets can be difficult. A training set with too few cases may yield a poor prediction, and a validation data set with too few cases may make the interpretation of the validation results difficult. We decided that the former was more important and thus selected a larger training data set. Starting with all the variables mentioned above, we attempted to find a simpler model that might fit the data better. To do this, we used backward elimination with the option to remove any variables for which the grouped P value (for categories) was Ͼ.1. However, each case was considered in terms of the plausibility of the coefficients for the individual groups and retained if these seemed clinically reasonable and important. Continuous variables replaced groupings where effects appeared linear.
By following this process, we arrived at a final Weibull model that differed from the full model in that:
• Age was fitted as a continuous variable (range, 39-99 years in the BASIL cohort).
• The highest ankle pressure (for those with at least one value) was also fitted as a continuous variable. Although this was not significant in the final model, we retained it because it contributed in the expected direction and is widely used in everyday practice. The value of ankle pressure was set to zero when no signal was detected. This choice does not affect the fitted values because the number of ankle measurements detected was also included in the model.
• The below knee Bollinger scores were simplified to an mean value of Ͻ5 or Ն5.
• Diabetes was no longer predictive once all the other variables were included and was omitted from the model.
The coefficients in the linear predictor for the training data set and the full data set are given in Table IV .
Validation of the Weibull model. When data are used to select a model, the predictions will tend to be too extreme. We can correct for this by shrinking the individual predictions towards the mean. A very reasonable approximation to an appropriate shrinkage can be obtained by calculating a shrinkage factor. 7 This is calculated as {[1-(df-2)]/k}, where df is the residual degrees of freedom used in fitting the model and k is the overall value of the 2 statistic for the final model. The linear predictors are then shrunk toward the mean value for the linear predictor by this factor. For this example, a shrinkage factor of about 0.75 is obtained. We can then check how well this shrinkage factor will correct any over-fitting by examining the fit obtained for the validation model.
Linear predictors for the fitted model were obtained for the training and validation data sets, and in each case, three equally sized groups were formed to make high, medium, and low groups. Fig 4, A compares the modelled survival for the three groups based on the training data with the empirical survival curves. The closeness of the observed and predicted survival curves indicates that the fit is excellent. As we would expect, the fit is poorer for the smaller validation data set; in particular, it is too "optimistic" for the groups with good survival (Fig 4, B) . The shrunken estimates (Fig 4, C) correct this. Although they appear to under-fit the poor prediction group, this could just be a chance effect due to the small size of the prediction data set. Thus we recommend the shrunken predictor, with a shrinkage factor of 0.75, to be used for individual predictions.
Using the Weibull model to predict outcomes for future individual patients. The information in Table IV can be used to calculate an individual linear predictor for any combination of covariates. Although the model was developed and validated from the training data set, it would seem sensible to make predictions for future patients from all the data available. This linear predictor can then be shrunk toward the mean of the all the predictors, which has a value of 2.53 for prediction from the full data. The 2.53 figure is the mean value of the linear predictor for all the patients in the cohort. The linear predictor is calculated for each patient from the regression coefficients in Table III and the patient's baseline characteristics. The formula for the shrunken predictor then becomes [(2.53 ϩ 0.75) ϫ (linear predictor Ϫ 2.53)]. The probability of surviving to any time up to 2 years from the decision point can then be readily calculated from the Weibull survival function with a shape parameter of 0.696. Fig 5 is a histogram of this predicted probability for all 452 patients in the BASIL trial cohort.
To facilitate access to this tool should clinicians be interested in exploring it, we developed an Excel spread sheet (Microsoft, Richmond, Wash) that will be available for use by logging on to the BASIL trial Web site (http:// basiltrial.com). A screen shot from this resource is illustrated in Fig 6. Table V illustrates the shrunken predicted survival probabilities for several hypothetic cases.
DISCUSSION
Reasons for undertaking the predictive analyses. The aim of the BASIL trial was to determine whether, in patients requiring revascularization because of SLI due to infrainguinal arterial disease, a BSX-first or a BAP-first revascularization strategy was associated with a better outcome in terms of AFS, OS, HRQOL, and use of hospital resources. An intention-to-treat analysis of randomized data censored in 2008 when Ͼ50% of patients had been monitored for Ͼ5 years confirmed that in patients who survive for 2 years after intervention, initial randomization to BSX was associated with a significant improvement of about 7 months in subsequent OS and a nonsignificant improvement of about 6 months in subsequent AFS. Having been presented with these data, the BASIL trial participants, as well as surgeons and interventionalists from many other countries, urged the trial investigators to construct a survival model that could help them judge which of their SLI patients might be likely to survive for Ն2 years and this enjoy the apparent longer term benefits of BSX.
The current article describes the development of a tool designed to estimate the chances of a BASIL-like SLI patient being alive 2 years after randomization. Although predicting HRQOL, functional status, patency, the quality of revascularization, and the risks of other major events such as amputation are important, [8] [9] [10] we here confined ourselves to OS during the first 2 years. We did so because, according to the BASIL outcome data, being alive at 2 years appears to be the key factor that determines whether pa- tients are best served by a BSX-first or BAP-first revascularization strategy. We are well aware of the methodologic and interpretational challenges inherent in this work and that the estimates of survival produced must be used with caution and in the context of the overall situation clinical situation for the individual patient. The results of the BASIL trial in general and the present analysis in particular confirm that, almost regardless of what revascularization treatment is offered, outcomes for AFS and OS are poor in patients with SLI. Thus, at the end of follow-up, slightly more than one-third of the patients were alive without major limb amputation of the trial leg, and less than one-half were still alive. Although most amputations and deaths occurred in the first year after randomization, the high event rate continued at between 10% and 20% per survivor-year thereafter. It is salutary to remember the form of revascularization a SLI patient receives from his or her surgeon or interventionalist appears to have a rather modest overall effect on outcome. The conclusion to be drawn from this is that the real key to improving the health of the nation as far as SLI is concerned lies primarily with better public health, early diagnosis, and aggressive best medical therapy, and probably not in the operating room or the interventional suite.
Previous attempts to predict outcomes in SLI. Many different groups of researchers have attempted to create models and scoring systems that will accurately predict individual patient outcomes after vascular interventions. 11, 12 It is argued that used across different health economies, such tools may:
• allow important clinical decisions to be made in a more scientific manner, • improve the process of obtaining informed consent from patients, • mitigate against medicolegal activity, • allow a fair comparison of the performance of different clinicians and hospitals in the context of differing case-mix, and • improve cost-effectiveness and value for money thus protecting patients, private health care providers, and the tax payer.
Efforts to create such tools are fraught with methodologic difficulties, however, and many surgeons and interventionalists choose not to use them. Instead, they prefer to rely on experience and intuition when making important clinical decisions about whether-and how-to treat their patients, including those with SLI. Although we do not want to devalue experience or the "art" of medicine, the problem with such an approach is that same patient may be offered a wide variety of different treatments depending on the clinician and institution he or she attends. 13, 14 This non-evidence-based variability in practice appears increasingly out of step with a respectable body of medical opinion. In the UK, for example, routine submission of detailed "score-able" prognostic patient data to the National Vascular Database for the purposes of comparative weighted outcomes analyses is increasingly viewed as a sine qua non of reasonable, defensible practice. 12 As discussed above, although the present data confirm that all SLI patients are high risk, these patients actually represent an extremely heterogeneous group in their risks of death, limb loss, and other major cardiovascular events over different time horizons. 2, 3 As others have observed, this complicates clinical decision making, 15 especially when trying balance short-term risks with longer-term durability in individuals who could reasonably be treated by either BSX or BAP. 16 The same sort of trade-offs may pertain to other vascular conditions such as aortic aneurysm (open vs endovascular aneurysm repair) and carotid artery disease (surgery vs stenting).
Many previous groups have used observational, nonrandomized data to predict various outcomes after interventions for SLI, and a small selection of the largest and most recent studies are briefly summarized here. Investigators who studied Ͼ4000 patients undergoing vein and prosthetic lower limb bypass in Ͼ100 Veterans Affairs (VA) hospitals in the United States were able to stratify the risks of major amputation and death during a median follow-up of 44 months. They concluded that risk indices derived from the preoperative workup may be useful to clinicians in assessing and communicating risks and prognosis, and that risk-adjustment of outcomes is critical for evaluating future therapies in such patients. 17 Low cardiac ejection fraction predicted a significantly shortened 2-year survival after infrainguinal arterial reconstruction and a trend toward increased perioperative major adverse clinical events. 18 In a large series of diabetic patients undergoing saphenous vein grafts for lower limb ischemia, investigators reported that they could predict 100% mortality at a median of 4 years follow-up by using just four factors. 19 Within the Project of Ex-vivo Vein Graft Engineering via Transfection (PREVENT) III cohort of 1404 patients undergoing infrainguinal vein bypass surgery for CLI, a parsimonious risk stratification model (PIII risk score) reliably identified a category of CLI patients with a Ͼ50% chance of death or major amputation at 1 year. 15 Going forward, the hope is that the application of these, and perhaps the BASIL risk scoring system, may result in patients with a poor prognosis being spared the risk, morbidity, and cost of such BSX, and perhaps being offered BAP or conservative treatment instead. Choice of variables to go into the models. How did we choose the baseline variables to examine? Why we did not use other variables such as functional status, socioeconomic status, cultural factors, medical therapy, and race and ethnicity, which some may consider equally, perhaps more, important? There is an almost limitless set of data that one could try to collect on every SLI patient due to undergo revascularization in an attempt to predict with perfect accuracy the likely outcomes for each possible treatment methodology. This is logistically and ethically impossible. Furthermore, from a scientific viewpoint, such a "fishing exercise" is likely to demonstrate very nicely the law of diminishing returns as the data collected will become increasingly confounded and its collection per se will perturb, perhaps adversely, the true baseline state of the patient; thus, some selection and discretion must be exercised. 19 Clinicians have told us that they want a survival model based on robust (objective) baseline variables that are easily and widely available in day-to-day clinical practice at the point of clinical decision making with respect to pursuing a BSX-first or BAP-first strategy for their patients. When the BASIL trial was designed in 1997 and 1998, we discussed at length (as all trialists do) what information should be collected at baseline and during follow-up. Collect too little and readers may consider that the trial patients have been inadequately reported, leading to a lack of confidence in the trial outcomes. Collect too much, however, and the data quality and completeness will inevitably deteriorate and prompt accusations of "fishing."
The problem with considering racial, social, economic, and cultural factors in any prediction model is that they are difficult to define for the purposes of scientific reporting and do not travel well across national borders. For example, certain baseline variables, such as race, 10 socioeconomic class, and educational attainment, 20, 21 that may be considered important in parts of the world with different health economies than the UK, are relatively less important per se in the UK (and arguably in other European countries) where the population affected by peripheral arterial disease (SLI) is largely white and where all citizens are granted equal access to high-quality free health care and education at the point of delivery funded through general taxation. The reviewers have asked us to specifically discuss the question of race and how that might affect the epidemiology of SLI, outcomes from lower limb interventions, and the appropriateness of generalizing the BASIL trial results and predictive modelling to other parts of the world. Although with a growing and ageing nonwhite population this may well change in the future, the UK population presenting to the National Health Service with SLI for revascularization is currently largely (Ͼ90%) white, a statistic reflected in the BASIL trial cohort. 22, 23 The question is whether this limits the usefulness of the BASIL trial and the current modelling in much of the rest of the world where this may not be the case.
Studies aimed at examining the links between race and ethnicity and the epidemiology and health outcomes from PAD, including SLI, are bedevilled with methodologic problems; perhaps not surprisingly, therefore, the resulting data are inconsistent and conflicting. 20, 22, 23 Some reports have found no effect for race after adjusting for social class and educational attainment, 21 whereas others have found ethnicity is a strong and independent risk factor for PAD that is not explained by higher levels of diabetes, hypertension, and body mass index. 24 Some have suggested that African American status has a negative affect on the long-term outcome of infrapopliteal revascularization, regardless of disease stage or associated risk factors. 25 Further, it has been hypothesized that such patients are biologically different in a way, as yet unknown, that may adversely affect the results of lower limb vein bypass. 10 Whether for socioeconomic or biologic reasons, or both, data from the United States do appear to show a striking continuing difference in health care outcomes for white and African American citizens affected by PAD. [26] [27] [28] A critical analysis of the literature shows that the data on racial, social, economic, and cultural factors in these patients are limited methodologically and that the conclusions, even apparently from within a single country such as the United States, are conflicting and largely unexplained to everyone's satisfaction.
Much of the predictive power of socioeconomic factors on cardiovascular diseases operates through other factors like smoking and pre-existing disease, which are already in our model. However, great care must be taken when considering outcomes reported in observational case series and controlled trials, such as BASIL, whose cohorts may not reflect the nature of the unmet need in any particular country, especially where universal health care coverage is not offered.
The reviewers have asked us to specifically discuss the low level of medical therapy observed in the BASIL trial, the effect of that on outcomes (especially survival), and why we did not include statin use, for example, in our predictive model. It is certainly the case that we previously reported disappointingly low levels of best medical therapy being implemented in patients at the time of randomization into the BASIL trial. 2 One would like to think that this simply reflects the study recruitment period and represents a historical problem, now largely resolved. Regrettably, however, similar levels of under-treatment in PAD patients have been reported in recent large, prospective studies conducted in centers of excellence within wealthy countries with very well funded health care systems. [29] [30] [31] The question is whether one should include different levels of best medical therapy into the prediction model. It seems clear that statin use, for example, is associated with decreased cardiovascular mortality 30, 32 and amputation risk 33 in SLI patients. However, we took the view that because there is overwhelming level 1 evidence that every SLI patient should be considered for antiplatelet agents and lipid-lowering therapy-and the great majority should be taking these agents-regardless of baseline cholesterol, 34 we should not include these in our model. We are aware that others may take a different view, and that in the future, newer classes of drugs may also be shown to improve overall outcomes from lower limb revascularization. 35 In summary, using only a small number of readily available unambiguous and clearly definable baseline clinical and anatomic (angiographic) variables rather than a large number of variables, many of which are highly subjective, we have been able to stratify risk of death over 1 and 2 years within the BASIL cohort. Importantly, the current modelling presented here is the only one to be derived from data collected within the confines of an RCT comparing BSX and BAP. The factors included in the model were extremely strong predictors of outcome. Although the other factors discussed above might possibly be influential, we think it unlikely that they would add much to what is already a highly predictive model. Scoring systems populated with variables that are reproducible across time and geography are perhaps more likely to be useful and used beyond narrow parochial boundaries.
Factors predictive of survival in the current model
The factors that were the most important predictors of BASIL trial patient survival were as follows:
Age, history of MI or stroke, and tissue loss. It is widely reported that older patients, especially those aged Ͼ80 years, are more likely to suffer complications and poorer outcomes after endovascular 36 and surgical interventions for lower limb ischemia. The fact that significant previous cardiovascular and cerebrovascular disease and the presence of ischemic tissue loss rather than only ischemic rest pain portends a poor survival is not unexpected.
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Ankle pressure and number of detectable ankle pressures. We have been asked by the reviewers to comment specifically on a number of aspects of this part of our analysis.
What about abnormally high ankle pressures? Although we are aware of epidemiologic data showing that an abnormally high ankle pressure and pressure index (Ͼ1.4) may predict an adverse cardiovascular outcome, we did not find this in an exploratory analysis that divided the ankle pressure data into groups. This observation may not, therefore, be transferable from population (often screening) studies (where it presumably reflects vessel incompressibility and may be a surrogate marker for diabetes, which was of course included in our model) to patients with SLI, very few of whom are likely to exhibit such high pressures. It is important not to extrapolate the analysis and interpretation of the current data beyond the boundaries of the trial; they only apply to patients randomized in BASIL and patients like them. We have data on preintervention and postintervention ankle pressures and pressure indices. These are currently being analyzed and will be reported in a further separate article in due course.
Why was ankle pressure not significant in the final model? The reason why ankle pressure was not significant in the final model is because it is correlated with the number of ankle measurements obtained. However, as we have explained, ankle pressure did add a little to the final model and in the direction expected, although not meeting the formal requirement for a significant effect. Statistical research suggests that a minimum value of P ϭ .05 may be too strict for deciding on which predictors to include in a prognostic model. We also believe that a model that did not include ankle pressure might be difficult for clinicians to appreciate and that it was preferable to include it.
Could the authors perform a subgroup analysis of patients with true CLI (ie, those who meet either the European or Society of Vascular Surgery Rutherford classification of CLI)? We could, but we did not think it was helpful or necessary. Our modelling already takes into account ankle pressures and can be equally well applied to those with and without "true" CLI based on a cutoff of 50 mm Hg. This cutoff is somewhat arbitrary: Why not 45 or 55 or 60 mm Hg? We believe that the ankle pressure metric is better used as a continuous variable.
We also know that measuring ankle pressures accurately in these patients is difficult and associated with high levels of interobserver and intraobserver error that may take a patient's value alternately above and below the 50 mm Hg threshold. 38 Does that means they have limb-threatening CLI today but not tomorrow? Obviously not, and this may be why we found the number of ankle pressures was a better predictor than the highest ankle pressure. It is important to point out that the unique property of the BASIL trial, which sets it apart from all other studies in the field, is that the data are randomized. This means that there were same proportion of patients with tissue loss, and the same proportion patients with ankle pressures Ͻ 50 mm Hg, in each group.
Serum creatinine. It is widely recognized and reported that even moderate impairment of renal function, as quantified, for example, by serum creatinine 39 or estimated glomerular filtration rate, 40 independently predicts in mortality in vascular patients whether or not they undergo dialysis. 28, [41] [42] [43] Smoking. It is no surprise that continued smoking predicts a poor outcome in these patients. Smoking histories are notoriously unreliable, however, and we did not supplement self-reported smoking status with objective testing. 37, 44 Body mass index. We have found excess mortality in underweight individuals. This observation, termed the "obesity paradox," has been reported before in vascular patients and is thought to be possibly explained by an over-representation of individuals with moderate-to-severe chronic obstructive pulmonary disease (COPD) or other chronic disease. 45 Others have found that despite a higher rate of perioperative technical difficulties and morbidity (especially wound infections), obese patients undergoing lower extremity arterial revascularizations have similar long-term patency, limb salvage, and survival rates as nonobese patients.
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Below knee Bollinger angiogram score. Research shows increasing severity of lower limb disease, as measured by ankle pressures and the ankle-brachial pressure index, is associated with increasing mortality, regardless of whether the patients have symptomatic lower limb disease. The anatomic and hemodynamic burden of disease also affects outcomes after surgical and endovascular lower limb interventions.
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Diabetes. It is widely, although not universally, reported that diabetic patients fare less well in terms of AFS and OS after surgical and endovascular interventions for lower limb ischemia. 19, 28, [45] [46] [47] This may be at least partly because diabetic patients present with more advanced and distal (tibial) disease that reduces run-off. 48 Although the presence of diabetes was significant in the univariate Cox model, it was not significant in the multivariate model and was not included in the final Weibull model. At first this seems counterintuitive. However, we have to ask why diabetes is a marker for poor outcomes in patients undergoing peripheral vascular interventions. Is it the diabetes per se, or as suggested above, is it the type of lower limb arterial disease that tends to develop in diabetic patients? We also have to recognize that a significant proportion of nondiabetic patients also present with a difficult-to-treat distal and typically heavily calcified disease. It is perhaps not surprising then that if one enters factors into a model that accurately reflect this disease severity (number of ankle pressures detectable, highest ankle pressure, Bollinger below knee angiographic scoring), they will (as we have shown here) be more powerful predictors of survival than diabetic status per se. 49, 50 Issues of selection, generalizability, and applicability. One of the criticisms most frequently levelled at RCTs is their perceived lack of generalizability because of how the patients are selected for entry. The BASIL trial is no exception. Because, as requested by clinicians, we have tried to develop a predictive model that might be useful outside of the confines of the BASIL trial, the reviewers have quite rightly strongly challenged us on this issue and requested that we deal with it robustly. We are very pleased to be given the opportunity to do so.
As discussed at some length elsewhere, the BASIL trial investigators do not accept the premise that the BASIL trial patients have been "highly selected" in the pejorative sense of the term and that this selectivity undermines the validity of the trial findings. 3 It is clear that every RCT has to select patients in the sense that only those patients for whom the treatment options on offer are appropriate can be invited to participate. Thus, BASIL is emphatically not a trial of all patients with SLI any more than other RCTs have been a study of all aneurysms, or all carotid artery disease, or all claudicant patients, for example. Rather, BASIL is a trial of those SLI patients whose disease is due to infrainguinal disease, who require immediate or early revascularization, and in whom the responsible surgeons and interventionalists determined there was a "gray area of equipoise" on the best manner in which to achieve that revascularization. This is the "uncertainty principle" that underpins all RCTs and makes them possible. Not to "select" in this way would be unethical and highly inappropriate scientifically.
This paradigm has been the bedrock upon which all other major vascular surgical and interventional trials have been built, and BASIL is no different. Thus, the landmark trials of interventions for carotid disease, aneurysms, and claudication did not randomize every patient with the condition but only those in whom there was reasonable doubt about what was best for the patient.
By conducting and publishing the BASIL audit data in 2005, we believe we provided considerably more information than most other reports on how the patients randomized were numerated from the denominator of all patients presenting with SLI due to infrainguinal disease. 2 Specifically, about one-third of all patients presenting to the 27 participating hospitals with SLI due to infrainguinal disease and who required immediate or early revascularization were considered to be in the "gray area of clinical equipoise" with respect to the relative merits of a BSX-first vs a BAPfirst strategy for revascularization.
Given the often entrenched views on this issue that are found in the literature and quantified in the Delphi consensus studies undertaken as a prelude to the BASIL trial, 12, 13 this was in reality a surprisingly (pleasingly) high proportion. All of these patients were invited to enter the trial, and about 70% agreed. Given the nature of the patients and their condition, we think this is an impressively high proportion that compares very favorably with other landmark vascular trials. That so many patients were randomized and that most underwent the assigned treatment in a timely manner reflect great credit on the teams in each of the participating hospitals.
Lastly, in reporting the BASIL trial outcomes, we have attempted to describe in as much detail as possible the clinical and anatomic (angiographic) characteristics of the patients randomized. 5 We hope that by doing so readers will be able to make informed judgments about what extent their patients are either similar to or dissimilar from those randomized in BASIL and decide to use or not use the trial data and modelling accordingly as part of their decision making practice.
How might the modelling be used in clinical practice?
The results presented here have tried to meet a clear and present demand from fellow physicians for a clinically useful survival-prediction tool based on the BASIL data. We have presented a method of predicting survival for the type of patients in the BASIL trial using clinical and anatomic (angiographic) baseline factors, all of which are easily obtainable in routine clinical practice. Notwithstanding the important issues of generalizability and the considerable methodologic and interpretational difficulties inherent in these sorts of analyses discussed above, the specific intention here is to give clinicians an idea of how long an individual patient (similar to those randomized in BASIL) might live. The clinician can choose to use that information along with other data to counsel the patient, reach a decision about what treatment might be best, and take informed consent.
If the model suggests that the patient only has a 10% chance of being alive at 2 years, then BASIL suggests that a BSX-first strategy is not justified because of the associated increased morbidity and costs. Rather, the appropriate choice would seem to be BAP, or as one reviewer suggested, perhaps primary amputation or symptomatic best medical and nursing treatment only. However, if the model predicts a 90% chance that the patient will be alive at 2 years, then the BASIL trial data suggest that a BSX-first strategy is preferable because the patient will probably survive to enjoy the longer-term benefits of BSX in terms of AFS and OS at no significant additional cost.
If the model predicts a 50/50 chance of the patient being alive in 2 years, then that is helpful also. In this case the decision whether to attempt BSX or BAP can reasonably decided on other factors, for example, relative availability of institutional expertise with the two techniques, cost, and importantly, patient choice, based on a full discussion of the likely medical journey the patient will take after each of the two strategies as described in the BASIL trial clinical outcomes reports. Used properly, as suggested above, we think our model is a useful tool in the clinician's armamentarium.
With regard to validation, BASIL is the only RCT to examine this issue and this is the only survival model based on level 1 data. We would be delighted if others were to make the brave commitment to undertake further RCTs in this field and help validate-or not, as the case may beour findings.
In reality, we and probably many others tend to make these sorts of everyday but very important clinical judgements about our SLI patients on the basis of no level 1 evidence; we have to because there is not much such evidence. Although not wishing to entirely dismiss the "art" of medicine, the problem is that experience and intuition lead different clinicians to make very different decisions. We see that phenomenon every day in our hospitals and we quantified it in our Delphi consensus papers as a prelude to BASIL. Notwithstanding the considerable difficulties of so doing, with BASIL we are trying to take the decision regarding the choice of surgery or angioplasty when there is true uncertainty forward by applying at least some scientific rigor. We know not everyone will like our methods or conclusions; we invite such colleagues to do the further randomized studies that are clearly needed.
Lastly, as alluded to by one of our reviewers, we can also use this type of prediction methodology to define the characteristics of a group of patients whose outcomes are so poor, regardless of what method is used to try to revascularize their leg, that they would probably be better served by amputation or medical (symptomatic) treatment only. The question of how to identify and manage these patients will be the subject of a further separate report.
